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(54) AUDIO SIGNAL TRANSMITTER 

(57)Abstract: 

PURPOSE: To simplify and miniaturize configuration and to reduce 
power consumption by converting a received optical signal to an electric 
signal to be changed corresponding to that optical signal and reproducing 
respective correspondent channel audio input signals based on this 
electric signal. 

CONSTITUTION: At a high-order digital sigma modulation circuit 3, the 
inputted audio signal is modulated to a one-bit quantized signal 
expressing a prescribed fine level change amount by an n-order [(n) is 
an integer ≥2] digital sigma modulator and transmitted to a 
transmission circuit 4. Based on a one-bit L/R digital signal, the 
transmission circuit 4 drives and emits two high-luminance first and 
second LED corresponding to respective channels. At a light receiving 
circuit inside a reception circuit 5L, the optical signal from the first LED 
is received by a first photodiode, converted into a one-bit electric signal 
to be changed corresponding to the optical signal, and transmitted to an 
amplifier circuit. The digital signal from the reception circuit 5L is 
transmitted to a waveform shaping circuit 6L and a low-pass filter 7L, 
demodulated to an analog audio signal and reproduced. 



[Date of sending the examiner's decision of rejection] 09.05.2000 
[Kind of final disposal of application other than the 
examiner's decision of rejection or application 
converted registration] 

[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision of 
rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 

[Date of extinction of right] 



B— 


ft* 










\ 










IL. 
0. 




U 
Q. 


- s, 




i 




\ 




ir 


8* 




fe 


■■7! 












ft- 












t 
















"\ 


S3 

-* 






iv -v 















LEGAL STATUS 



[Date of request for examination] 



08.07.1996 



Copyright (C); 1 998,2003 Japan Patent Office 



1 / 1 



03/09/01 14:' 



<19>B*BMMW (J P) (12) & m 45 t$ & m (A) <ll>»*m«ill« 

«WF8- 37502 

(43) B ¥J5K 8 ¥ ( 1996) 2 ^6 0 



H 0 4 B 9/ 00 Y 
*M$ H#3IW>tt2 OL (£ 7 H) «»HII«< 



(21) ffllRS^ *«¥6- 172785 (71)a«A 000005049 

(22) fflKB 6^(1994) 7 £250 *RJ»*ET&psjft»IKS?l&Wr22#22-* 

(72)^BJ# £P PS^ 

(74) WIA *M± K *H 



(51)Int.a/' 
H0 4B 10/28 
10/2G 
10/14 
10/04 



(54) [|PJ<7)£*M *?r«4te3l*B 
(57) [»»] 

IhISS3 ilctO 1 tfy hL/Rf ^ is* Jimmz^Jl* is 



85— 



\ 













00 




f 




LPF 




LPF 


1j 
r- 


! 


t 




£^ 

Sb 




*® 


l-» 

<£) 


t 


t 








is 


IT> 















E 

Ki- 



wi ^ 



—11— 



1 

±ee i try hm^bw^^a^uiT^n-tnBift^n, 

[0 0 0 1 ] 
[0 0 0 2] 

[0 0 0 3] tt*3^6, fW*fiS8itLT, 30 

«<B*jSa*«» fctt D , ±# <h LT^gKfcT 5 £ V> 5 m 
[0 0 0 4] ^^t, ^f^^U>^*i*€r<, ^ 
(tfJAtf, 4f$l¥5 - 1 3 0 0 4 H*4>«#8B) o Z 

i;$>)ixmnz&m-?z>t. ^pmn^m^iz^^xr 



4#BB¥8-3 7 5 0 2 

[0 0 0 5] 

[569l^«PftL«fc^t-rsUftH] L*>U -LESS*©* 

/R^t> &fl£^ $ * ^ 66 ©*RjWM**mi t a 

CO^RfcUDAT, DAI (Digital Audiolnterfa 

ce ) &2mb«. **i«««c*n*nMa«:#*# 

[0 0 0 6] JgtC> DAI^fflnt, 6Mbps(DfcM 

fcJM"*»JBtt, D/A*»OlB»<fcC>H"«»3^hJ: 
0 ^fri^fe alette fcl»3WIIBjftft«LT^ 

[0 0 0 7] 

<t> ±ei try KS^b(t-^Jcs^^T^n^nig«j$ 

[0 0 0 8] »3fc«2(&5B9!tok H*J«10«dc(C*5^ 

fi«IiSfS, »tf±E*#*Rtt-tt«fc:»* 
[0 0 0 9] 

[0 0 10] ±15(0 1 tfty hS^ffc«#(Cg-^>-t\ N 
[0 0 11] »ft*¥Rtt, StK-TSKJC^R^e** 



—12— 



(3) 

3 

* h(D«»«^&£j*u w&*rz>m3i&m\zmz>. z. 

[0012] rn&m 2 opiate «tn^ mmw^®.* 
ramai^R. &zfi±te&yt¥&ifi—#n\z»&ztiT 

to 0 1 3] 

[0 0 15] ±§5 2 y^jMDXT-u^pmmt, 

@lte, CD (Compact Disk) , ^fl^ST^E 
[0 0 16] «*x;U^vi/v*IWIslK3Ttt, A2>2 

(nii2a±^sft) (o^^yvMPia (eg^uft 

[0 0 17] iB&^;i^v£^*BllaIfc3T 
tt, 7:*-n£/CDSjsrA*«*^ ltfyhof-fy^ 
cD^^m-^ir^^n^^^lC, (2 0Hz-2 

oooohz) rtos^ky-f x*t»B«*ftfc*i i 

hrt*7 6 8kHz gflHCKiESftTH*. Ctltl ^fiCD 

kHz ) tm%f<D*mzn2>tztb-?&2>. wt>. «aa= 

(tf^S) x (SCzMfcHttft) =16 (tfyh) X4 
8 (kHz ) =1 (fc'y h) x 7 6 8 (kHz ) ± 
IB 7 6 8kHz te^fcU£ttT^£>o 

[0 0 18] fi^x^^'>^V^IBI5I»3tt, 

@K«ifP^gt3£tC^S. SHE, »S*Ra*7 
*(Ofc<D#A^trc*Stf*. *HJ8WiC<tntf, 7# 

[0 0 19] ±ffii£ff[5J28 4te, LEDKIdlHltt, 50 



8 - 3 7 5 0 2 

4 

[0 0 2 0] 3SMIh1^4P^^L ED (Light Emitting D 

iode) mm®mt, h^^^x^^fv^ 

\z&^x. &?t>^JH:^t§ 2 ooSHE^S 
1WI2LED (Mnfcgl^LfcU) SB»L, 5B* 

mzfcCT, IB 1 Rtf» 2 L E Dtt^nWON/O F 
^>t^iC, «(0«2LED^Rft>W <*^*> 

[0 0 2 1] mi LED*^^*«-^ttSmisltt5 L 

(§7t^&) f,2LED^e>^^ 

tt*«!alK5R <g#^R> tcM^ns. *«Eltt5L 
• 5RH HI, R^g2 7* h^-f^-Ffe* 

[0 0 2 2] S«lsltt 5 L F*3 W«*lfil»T ULE 

«3ftT*«[EifcK:2i£ft*. fir, «M6iHis»Tiiffi 

oTliS. S«IalK5Rrt(OS-3tlHl»Ttt, 31 

2LED^6©}tB^S2 7t h^t-HW-sT 

[0 0 2 3] ±EJB1, Rtf*27* h^t-KIl 
^M^D^TP I N^^7'»^L^^ -^WIC 

jSgfrT^^^ttcD^^^A^LUlOOT, 

m&r*>*)^&j£*f7Uo®&izi*. im^ 

[0 0 2 4] Sfg[e3SS5 L^e>£) 1 fc:*^ x^JUft 

t$»^D-;U7^ JU^ (LPF) 7LK:i£6n£>. P 
-/U7>f^7LH fB*^«fi£<D<i;*LPF-e* 



-13- 



(4) 

5 

«8Lfc2iSn*. tWM8LTlt.!BIIShft7 

s) teuton, 

[0 0 2 5] nWZ. a«0iS5R*>6Ol hf* h5*-f 
il5a^aT*SD-^X7>rJl/^ (LPF) 7R£S6 

[0 0 2 6] J[^±CDckotC> **Jfi«t3«fcntf. X^-l/ 
ii^^U* ^y?l!B0B 3 tCcfc 0 1 H 

Tfcm-?2>*%&lZ&WU^>3— FOB* 7^3— Kiel a? 

b. &^iMfH^j/ / afiffiy^ , 7-r-vu^^ffi^'< 

7x-XI§IB*M»FH£*0. EHS*J*©lB*ft, 

£££<bp7l£<hfr5o 
[0 0 2 7] **EK«<Z)«dclCJ:ntf, 

o<t^>ic> e»B<oe»u-h*±tf 

frfrA^c iPAT, f^llf^I^2^t >*)lTft 30 

-7x— Xle]B®«:2t««l!U Rtfg{g«tcK«-r*©lC 
[0 0 2 8] JEtC, tRmU—b*±VT*&&tfiU\'*Q> 

[0 0 2 9] t:6t> lifi(Z)CD/MD (Mini Disk 
) »*fitt57-f i?^ W-T-f *Bt«i 1 0 

\m2\Zmt^O\Z. f^MSf 10atit*fM 
xA*->y7*WsIBl 0 bTD/Afftim 7^ 

^y^7$»l 0 btt, 7 6 8 kHz f*ifi<0«*flS« 
SftOlh'yM/Rf^^fi^ (1 fc> hST-flS 



*MB¥- 8 - 3 7 5 0 2 

5 

[0 0 3 0] fCt, ±125^ V?)\'*- : T<< 

5L • 5rk»lt»«t*;i£#*iibt**. 

[0 0 3 1] «±co<t-5lC, 1 hfy 
fcx-fS^JI/*— r>ftS4gl©«D^ 7 6 8kHz ft 
ia^>«*-ft;WSft»^ 1 t: y M/Rf^f 5^>iHH (1 
fcfy hS^ffc;«*») fcJ^T^S/^EHEBl 0 b 

7979 \ 1 \zw.mmmtitfctuz* %t^x. *mmz 
[0032] g««ic*tiTKite>nfc* guizecogmiHi 

&5L • 5R, «HS»J£[eIB 6 L • 6R, &tfL P F 7 
L • 7Rtt-#:W{C^i«UT7-1'^WXS{tT^^ 1 

[0 0 3 3] — (MbLfc«£<DBSf£««<&# 

JS&te, /jN^i*^>mm (CR2016^7X© 

iHM^^M 1 3 CO^^J (AUX) 3 amizm 

[0034] ccDztte. mz, ti-^-^^^mm-v 
1 1 £ttffl-rn«£t>. 

[0035] i:t\ **tfi«^ttiit" z>it#>\z. 
<Dm&zm?z&j*m^fcm&wiz-i\,*T* emcra 

T*. fr&, ±E*««tn-<0«l6«r*T«>«5»l-« 

[0 0 3 6] EI4<D#i/$te, SE*x^^*>y^aSSBlHl8l 
3 i:iMm[Hl?S4 ^co^lc, l^Ty^MZ&WUfrr&fz 
&\Z. L/R#fi*fc0KA£DA J jg«8Bi#Ktf€> 
ntl^jSt, Jft*»»IslK 6 t L P F 7 L • 7RtC0 
MtCDA I SWSCtL/R^lttlslBDt^aW^nT 
t^^i:, ii«[5lB4R^SfIlHl^5L • SRtfil?* 

>^)i&m<Dfzit><Dm^tu^x^^^t\z^x, m 



—14— 



(5) 



8-37502 



8 



£<DT, m4<Dffif&\z£ti\£, 1 \Lv hL/Rr^y^ 
JMt^ & 6 Mbps h TeStTSi^g^fe S. £ 

ntt, **»WC0fi2IU— hO. 7 6 8Mbps£JttSrT* 
8lffi^<WOT, SlflxAWA, *flT5Vt-f 

[0 0 3 7] i0 
<Nte2£t±<0Sft) ^^V^^KP^A^m^&JK^ 

[0 0 3 8] ^tltyX, ^COcfc -5 iC 1 =5-*? >*)UZg> 

^x>3- Kings, 5rzj- Hm^, atfa««/s««i 

[0 0 3 9] ft&&mz&\,iT* ±K<>*— 7 

-Hi Mt/h x / ^t/H x i:i L v^f ±o 

[0 0 4 0] KUtlT. *J*r«^0)eiJlttN? L ^>*;i/T 
[0 0 4 1] MIC, giitU- h£±tf5&ga*fc^<Z> 



[0 0 4 2] ffi&m2(D&W\*. l}k±<D&?lZ, IS*^ 

1 cotf&j&K^T, ±BEHfe^att, *33tt^8rt>e<D 

[0 0 4 3] ^-nt0A> WSMIlCiDAT, £l« 

s6fiE**±**o, ;ine<B*a©£##ij£MB3iMb, 'hi! 

*fcT£, Sot, h-*;u©**«*fc/jN£<T**£ 
[■■affiJV&BMH] 

[01] *JWOfM*fi88IBO»**l*W?o 
[0 2] lt^^M^y^W-T^S 

^ti&bj0t&£. 

[03] sM0Ditttia«- *Mbbfc»^© i 7-f-\'U 
[0 4] i^^>*^T^fi^b-r«>«-&os i ^«^e^ 

2 ^'JT>7 

a) 

4 &«i°ib (»*^a> 

5L sniass (S63t#a> 

6l tt»K»iBiB (te^ss^^a, ?f£^a> 

7L d-;u7-tm «K«iia^a* n^^a> 

9l xtr-# csfe^a) 

i o ^ 

1 1 7^tl/XM7^ (^E**a) 

12 7-ftux§d7y^ «**a, n±^- 
a) 



[0 2] 



[03] 



B/3 i - 



1% 



yrrs 



10a 



12 



0 



LPF 



13a 



)3 



7 



5l/5R 6L^-6R 7L7R auxa/3*S?- 



—15— 



(6) 



- 3 7 5 0 2 



[HI] 



[04] 



cc 

CD 



GO 


*V vote 






1j 






A 






u_ 
a. 
— i 




U- 
Ql 
— J 






t 


t 




C£> 








III 

CO 




t 


t 






'W tig 






JJ 
in 





N 


S 















CVJ 





—16— 



7 D> h^-i?<DWc% 



(7) *ffl¥8 - 3 7 5 0 2 



<5i)mt.ci. 6 «b'Je*s Frftmmm*% fi 

H 0 4 B 10/06 

H0 3M 3/02 9382- 5K 

H 0 4 B 14/06 A 

H04H 5/00 3 0 2 



—17— 



